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Description 

Technological field 

[0001] The present invention relates to an agent for s 
preventing and/or treating renal disease comprising 
point mutant TCF-II mutant as an effective ingredient. 
The agent for preventing and/or treating renal disease 
of the present invention is useful for preventing and/or 
treating renal diseases such as chronic nephropathy 10 
related with ischemic renal disorder, drug-induced renal 
disorder, diabetic nephropathy, glomerular nephropathy, 
glomerulosclerosis, membranous nephropathy, autoim- 
mune disease and nephrose or renal insufficiency 
caused by the above. is 

Background technology 

[0002] Any effective therapeutic agent for renal dis- 
eases such as chronic nephropathy related with 20 
ischemic renal disorder, drug-induced renal disorder, 
diabetic nephropathy, glomerular nephropathy, glomer- 
ulosclerosis, membranous nephropathy, autoimmune 
disease and nephrose or renal insufficiency caused by 
the above has not been found so far. In a clinical prac- 2s 
tice, only maintenance therapy, that is, removal of 
derangement by dialysis, management of nutrition or 
administration of diuretic or cardiac or steroid therapy is 
carried out considering symptoms. Therefore, an effec- 
tive drug in renal diseases is eagerly desired. 30 
[0003] TCF-I I is a glycoprotein (WO 90/1 0651 ) found 
by the present inventors which is known as Tumor 
Necrosis Factor produced by human fibroblast IMR-90 
and has excellent pharmacological activities such as an 
activity of proliferating hepatocyte, an activity of prolifer- 35 
ating renal cell, an anti-tumor activity and so on. Natu- 
rally occurring TCF-II and recombinant TCF-II are 
known. Further, a mutant protein without carbohydrate 
chain and a point mutant TCF-II (WO 96/20214) are 
also known. *o 

Disclosure of the invention 

[0004] Considering the above situations, the present 
inventors eagerly investigated to look for an effective 45 
substance for these renal diseases and found that TCF- 
II mutant, especially, a TCF-II mutant which is a point 
mutant of amino acid sequence at the second from N- 
terminal, that is, from Arg-Lys-Arg-Arg to Ala-Ala-Ala- 
Ala or another TCF-II mutant whose amino acid 50 
sequence at 27 th from N-terminal was changed into 
Ala-lle-Ala-Thr-Ala-AIa from Lys-lle-Lys-Thr-Lys-Lys, 
was effective for preventing and/or treating renal dis- 
eases. Accordingly, an object of the present invention is 
to provide a novel agent for preventing and/or treating 55 
renal diseases comprising TCF-II mutant as an effective 
ingredient. 

[0005] The present invention relates to an agent for 
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preventing and/or treating renal diseases comprising 
TCF-II mutant, especially, a TCF-II mutant which is a 
point mutant of amino acid sequence at the second from 
N-terminal, that is, from Arg-Lys-Arg-Arg to Ala-Ala-Ala- 
Ala or another TCF-II mutant whose amino acid 
sequence at 27 th from N-terminal was changed to Ala- 
lle-Ala-Thr-Ala-Ala from Lys-lle-Lys-Thr-Lys-Lys, as an 
effective ingredient. The agent for preventing and/or 
treating renal disease of the present invention is useful 
for preventing and/or treating renal diseases such as 
chronic nephropathy related with ischemic renal disor- 
der, drug-induced renal disorder, diabetic nephropathy, 
glomerular nephropathy, glomerulosclerosis, membra- 
nous nephropathy, autoimmune disease and nephrose 
or renal insufficiency caused by the above. 
[0006] Point mutant TCF-II of an effective ingredient of 
the present invention can be prepared by synthesizing 
oligonucleotide substituted with corresponding base 
sequence to mutation site of TCF-II mutant, followed by 
site-directed mutagenesis using TCF-II cDNA as a tem- 
plate by polymerase chain reaction (PCR) method. 
cDNA obtained as above can be inserted into a vector 
having an appropriate expression promoter (Cytomega- 
lovirus (CMV) SRa (Mol. Cell. Biol, vol.8, No.1 pp466- 
472 (1988)) and Japanese unexamined laid-open pat- 
ent application No. 277489 (1991)), followed by trans- 
fection thereof into eukariotic cell such as mammlian 
ceil. TCF-II mutant desired can be prepared by recover- 
ing it from culture medium of the culture of the above 
transfected cell. As TCF-II mutant used in the present 
invention, any TCF-II with an artificial mutation can be 
used but, more preferably, a TCF-II mutant whose 
amino acid sequence at the second from N-terminal, 
was changed from Arg-Lys-Arg-Arg to Ala- Ala- Ala- Ala 
or another TCF-II mutant whose wino acid sequence at 
27th from N-terminal was changed to Ala-lle-Ala-Thr- 
Ala-Aia from Lys-lle-Lys-Thr-Lys-Lys (these mutants 
were described in WO 96/20214) can be used. 
[0007] The agent for preventing and/or treating renal 
diseases of the present invention can be administered 
intravenously, intra muscularly or subcutaneously as 
injections. This pharmaceutical preparation can be 
manufactured according to a known method of manu- 
facturing pharmaceutical preparation and , if necessary, 
a pH conditioner, buffer, stabilizer etc. can be added 
thereto. Dose of the pharmaceutical preparation of the 
present invention can vary depending on degree of 
severeness of symptom, health conditions, age, body 
weight and will not be limited, but for an adult person per 
day pharmaceutical preparation containing 0.6 mg-600 
mg of TCF-II, preferably 6 mg-60 mg, can be adminis- 
tered once or more per day. 

Brief description of the drawings 

[0008] 

Figure 1 shows defensive effect of TCF-II mutant 
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(RKRR2AAAA) against death caused by renal 
insufficiency induced with mercuric chloride in 
example 3. 

Figure 2 shows defensive effect of TCF-II mutant s 
(KIKTKK27AIATAA) against death caused by renal 
insufficiency induced with mercuric chloride in 
example 3. 

Best embodiment for practice of the invention 10 

[0009] The present invention will be described in more 
detail. However, these are only exemplification and will 
not limit the present invention. 

15 

[Example 1] 

Preparation of TCF-II mutant 

[0010] According to a method described in WO 20 
96/20214, two species of point mutant, that is, a TCF-II 
mutant whose amino acid sequence at the second from 
N-terminal was changed from Arg-Lys-Arg-Arg to Ala- 
Aia-Ala-AIa (hereinafter referred to RKRR2AAAA) and 
another TCF-II mutant whose amino acid sequence at 25 
27th from N-terminal was changed from Lys-lle-Lys- 
Thr-Lys-Lys to Ala-lle-Ala-Thr- Ala-Ala (hereinafter 
referred to KIKTKK27AIATAA) were prepared. That is, 
shaking culture of E.coli comprising an expression vec- 
tor of RKRR2AIAA cDNA (FERM BP-5266) and E col. 30 
comprising an expression vector of KIKTKK27AIATAA 
cDNA was carried out in L-medium (400 ml) containing 
50 jig/ml ampicillin at 37°C. When OD 600 became 1.0, 
spectinomycin (Sigma) was added so that the final con- 
centration thereof would be 0.3 mg/ml, and the culture 35 
medium was cultured overnight. According to the 
method of Maniatis (Molecular Cloning 2nd ed. pp1 .21- 
1. 52 (1989), Cold Spring Harbor Laboratory), plasmid 
DNA was separated by alkaline SDS method and the 
expression Plasmodia of each mutant was purified by 40 
cesium chloride density gradient centrifugation. 
[001 1 ] These obtained expression Plasmodia (200 ng) 
were introduced into CHO cell. The expression Plasmo- 
dia (200 |ag) and expression plasmodia of pSV2 of blast- 
sidine resistant gene (10 iig/Funakoshi) DNA which 45 
were dissolved in TE (10 mM Tris-HCI (pH 8.0)-1 
mMEDTA) in advance, were transfected into 2 x 10 6 
CHO cells suspended in 0.8 ml of IMDM culture medium 
(Gibco) containing 10% calf fetal serum by electropora- 
tion After electroporation carried out under the condi- so 
tions of 330 V and 960 nR cell suspension was left at 
room temperature for 10 minutes, suspended in 10 ml 
IMDM culture medium containing 10% calf fetal serum 
and cultured in a C0 2 incubator (5% C0 2 ) at 37°C for 2 
days. After 2 days since then, cells were deprived from 55 
the bottom of flask by tripsin (Gibco) treatment and the 
number of viable cells was counted and cells were dis- 
seminated in 96-well plate (Nunc) so as to be 10,000 
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cells/well, which was cultured in 200 selected 
medium/well containing 5 jig/ml blastosidine (Funako- 
shi) at 37°C in C0 2 incubator (5% C0 2 ). After 2-3 
weeks, 50 ul of culture supernatant was taken from 
each well and, by enzyme-immuno-assay thereof (N. 
Shima et. at., Gastropenterologia Japonica, vol. 26, No. 
4, pp477-482 (1991)), cells producing TCF-II mutant 
were selected TCF-II mutant producing cells were cul- 
tured in 50-200 flasks (each volume is 225 cm 2 ) con- 
taining 100 ml of culture medium at 37°C in a C0 2 
incubator (5% C0 2 ) for 4-7 days and 5-20 L of cultured 
supernatant was recovered. Each mutant was purified 
from the above culture supernatant using Heparin- 
Sepharose CL-6B column (25 mm x 120 mm, Pharma- 
cia), Mono S column (5 mm x 50 mm Pharmacia) and 
Heparin 5-PW column (8 mm x 75 mm, Toso). Obtained 
TCF-II mutant was dialyzed against phosphate buffer 
solution (PBS) containing 0.01% Tween 20 to be the 
final product. The protein determination of the final 
product was carried out by lowery method and the purity 
thereof was examined by SDS electrophoresis and, 
then, amino acid sequencer thereof confirmed amino 
acid sequence. 

[Example 2] 

Manufacturing of pharmaceutical preparation of TCF-II 

[0012] An example of manufacturing injections of 
recombinant TCF-II obtained in example 1 was shown. 



(1) 


TCF-II Mutant 


20 ug 




human serum albumin 


100 mg 



[0013] The above composition was dissolved in citric 
acid buffer solution with pH 6.03 so that the total volume 
would be 20ml. Then it was divided into vials containing 
2 ml each after sterilization and sealed after lyophiliza- 
tion 



(2) 


TCF-II Mutant 


20 ^g 




Tween 80 


1 mg 




human serum albumin 


100 mg 



[001 4] The above composition was dissolved in phys- 
iological saline solution for injections so that the total 
volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after 
lyophilization 
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(3) 


TCF-II Mutant 


20 \xg 




(7) 


TCF-II Mutant 


20 ^ig 




Tween 80 


2mg 


5 




Glycine 


2g 




Sorbitol 


4g 






human serum albumin 


50 mg 



[001 5] The above composition was dissolved in citric 
acid buffer solution with pH 6.03 so that the total volume 
would be 20ml. Then it was divided into vials containing 
2 ml each after sterilization and sealed after lyophiliza- 
tion. 



[001 9] The above composition was dissolved in phys- 
iological saline solution for injections so that the total 
volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after 
lyophilization. 
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TCF-II Mutant 


20 ng 




Tween 80 


1 mg 




Glycine 


2g 



[001 6] The above composition was dissolved in phys- 
iological saline solution foe injections so that the total 
volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after 
lyophilization. 



(5) 


TCF-II Mutant 


20 ug 




Tween 80 


1 mg 




Sorbitol 


2g 




Glycine 


10 



[001 7] The above composition was dissolved in phys- 
iological saline solution for injections so that the total 
volume would be 20ml. Then it was divided into vials 
containing 2 ml each after sterilization and sealed after 
lyophilization. 



(6) 


TCF-II Mutant 


20 \ig 




Sorbitol 


4g 




human serum albumin 


50 mg 



[001 8] The above composition was dissolved in citric 
acid buffer solution with pH 6.03 so that the total volume 
would be 20ml. Then it was divided into vials containing 
2 ml each after sterilization and sealed after lyophiliza- 
tion. 





(8) 


TCF-II Mutant 


20 ug 


20 




human serum albumin 


50 mg 



[0020] The above composition was dissolved in citric 
acid buffer solution with pH 6.03 so that the total volume 
would be 20ml. Then it was divided into vials containing 
25 2 ml each after sterilization and sealed after lyophiliza- 
tion. 

[0021] These lyophilized products will be dissolved in 
sterilized distilled water on use. 

30 [Example 3] 

Defensive effect against death caused by renal insuffi- 
ciency induced with mercuric chloride. 

35 [0022] Defensive effect of TCF-II mutant against death 
caused by renal insufficiency induced with mercuric 
chloride was examined using RKRR2AAAA mutated at 
the second amino acid from N-terminal of TCF-II 
RKRR2AAAA in which the amino acid residues from the 

40 N-terminal of TCF-II and KIKTKK27AIATAA in which the 
amino acid residues from the 27th amino acid, which 
were obtained in example 1 . 

[0023] That is, one of TCF-II mutants 

(25ng/mouse/time), TCF-II as positive control (25, 50, 

45 100 ng/mouse/time), or vehicle was administered intra- 
venously to male ICR mice (body weight:30-35 g; n= 20 
per group) twice daily (total 9 times). At 6 hours after the 
final administration, 5 mg/kg mercuric chloride (Wako- 
junyaku) was administered intravenously, and the sur- 

so vival of mice was monitored to examine the protective 
effect of TCF-II mutant on mortality. The results are 
shown in figure 1 and figure 2. From the results, the 
TCF-II treatment and TCF-II mutant treatment appar- 
ently protected the mortality caused by mercuric chlo- 

55 ride - induced renal failure, compared to the vehicle 
treatment. Furthermore, the activities of TCF-II mutants 
were more potent than that of TCF-II (RKRR2AAAA 
was four times and KIKTKK27AIATAA was two times as 
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potent as native TCF-II). 
Industrial applicability 

[0024] The present invention provides an agent for 
preventing and/or treating renal diseases. 
[0025] The present invention is useful for preventing 
and/or treating renal diseases such as chronic nephrop- 
athy related with ischemic renal disorder, drug-induced 
renal disorder, diabetic nephropathy, glomerular neph- 
ropathy, glomerulosclerosis, membranous nephropathy, 
autoimmune disease and nephrose or renal insuffi- 
ciency caused by the above, comprising TCF-II 
mutants, that is, a TCF-II mutant in which amino acid 
sequence at the second from N-terminal of TCF-II was 
changed from Arg-Lys-Arg-Arg to Ala- Ala- Ala- Ala and 
another TCF-II mutant in which amino acid sequence at 
the 27th from the N-terminus was changed from Lys-IIe- 
Lys-Thr-Lys-Lys to Ala-lle-Ala-Thr-Ala-Ala as an effec- 
tive ingredient. 

Reference of Microorganism 

[0026] 

1) Organization of Deposition 

National Institute of Bioscience and Human- 
Technology, 

Agency of Industrial Science and Technology, 



Claims 



w 



15 



20 



25 



30 



An agent for preventing and/or treating renal dis- 
ease comprising a TCF-II mutant with point muta- 
tions. 

An agent for preventing and/or treating renal dis- 
ease according to claim 1 said mutant TCF-II is 
TCF-II mutant in which amino acid sequence at the 
second from the N-terminal of TCF-II was changed 
from Arg-Lys-Arg-Arg to Ala-Ala-Ala-Ala as an 
effective ingredient. 

An agent for preventing and/or treating renal dis- 
ease according to claim 1 said point mutant TCF-II 
is TCF-II mutant in which amino acid sequence at 
the 27th from the N-terminal of TCF-II was changed 
from Lys-lle-Lys-Thr-Lys-Lys to Ala- lie- Ala-Thr- Ala- 
Ala as an effective ingredient. 

The agent for preventing and/or treating renal dis- 
eases according to anyone of claim 1 to claim 3 
wherein said renal disease is renal insufficiency. 



Ministry of International Trade and Industry 
Address 1-3, Higashi 1-chome, Tsukuba-shi, 
Ibaraki-ken, Japan 35 
Date of Deposition: November 10, 1994 
(The microorganism was originally deposited 
above of November 10, 1994, and transferred 
to the deposit based on the Treaty on October 
25, 1995) <o 
Accession Number: FERM BP-5265 



2) Organization of Deposition 

National Institute of Bioscience and Human- 45 
Technology, 



Agency of Industrial Science and Technology, 

Ministry of International Trade and Industry so 
Address: 1-3, Higashi 1-chome, Tsukuba-shi, 
Ibaraki-ken, Japan 

Date of Deposition: November 10, 1994 
(The microorganism was originally deposited 
above of November 10, 1994, and transferred ss 
to the deposit based on the Treaty on October 
25, 1995) 

Accession Number: FERM BP-5266 
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